According to the dependency conception, an argument is circular where some premiss depends on the conclusion, i.e., where one cannot know that the premiss is true without knowing that the conclusion is true. Both types of conditions have been stated in both an epistemic and also a purely alethic idiom, but we cite the epistemic variant of the dependency-type condition to fit the framework of von Wright [6] . An epistemic dependency condition (C) in the style of von Wright would read as follows: an argument, ζ p therefore q y is non-circular if, and only if, it is possible to come to know the truth of p without coming to know the truth of q. One may know the truth of q, as a matter of fact, but one must have some other means of knowing the truth of p-that is, some means independent of q.
How does (C) fit the von Wright-Geach definition of entailment? We can find the answer by recognizing that (C) needs to be modified because there is another kind of circularity that can occur where classical connectives are used. 5 The material conditional r p 3 (p has the property of being true where the consequent, q, is true. But if one were to propose an argument of the form modus ponens on the basis that the conditional premiss Γ p D q Ί obtains because the conclusion q obtains, one would have committed a blatant dependency-petitio. We could diagram this state of affairs as follows:
Not only are we obliged to pass from the premisses to the conclusion as intended, but we are likewise obliged to pass from the conclusion to a premiss, thus closing the "circle". Now the von Wright-Geach definition requires that it must be possible to come to know the truth of Γ p 3 q Λ without coming to know the truth of q, thus preventing this form of circularity from arising. Thus (C) and the von Wright definition seem to complement each other. Can they be put together to define something like perhaps 'non-circular entailment'? To accomplish this, two major differences of orientation need to be smoothed out. First, the von Wright-Geach definition, unlike (C), is restricted to what we come to know "by means of logic". Second, (C) is concerned with how we come to know the truth of p (the premisses), whereas the von Wright-Geach definition merely requires the possibility that we come to know the truth of r p 3 q Ί without coming to know the falsehood of p. Plainly if we are to have a concept of non-circular argument that avoids both kinds of dependency-circularity mentioned above, we will have to take into account the question of whether it is possible to know the truth of p without coming to know the truth of q. So we will smooth out the second difference by broadening the von Wright-Geach definition to take into account the possibility of coming to know the truth of/). On the first difference however, we will narrow the notion of argument to arguments that are concerned with "the means of logic" alone, i.e., we will consider only demonstration (proof), that species of argument where/) and r p D q Ί are possible to come to be known true by means of logic, 6 where the premiss-set and conclusion consist exclusively of theorems. 7 Thus we propose a definition of non-circular demonstration. We do not, however, wish to reject the possibility that the sort of definition we offer may be extended to arguments where premisses cannot come to be known to be true by means of logic.
Now it is interesting to observe that if we put (C) and the von WrightGeach definition together as they stand, an inconsistency is yielded. The conjunctive definition, suitably modified as suggested in the previous paragraph, would read: for theorems φ and ψ,
Ί is a non-circular demonstration for ψ if and only if, by means of logic, it is possible to come to know the truth of φ and r φ 3 ψ Ί without coming to know the falsehood of φ or the truth of ψ. But, given what von Wright adopts as axioms (as shown below), if it is possible to know that p is true then p is true. Likewise, if it is possible to know that p is false, then p is false. Thus the phrase "the falsehood of φ or" is not only redundant in the definition, but is actually the occasion of its inconsistency. Accordingly, the fully modified definition may be given as follows: φ, Γ 0 3 ψ Ί is a non-circular demonstration for ψ if, and only if, by means of logic, it is possible to come to know the truth of φ and r φ 3 ψ" 1 without coming to know the truth of ψ. We think this "definition" gives a quite satisfactory account of dependency-circularity in the context of demonstration, and that its closeness to and interdependence with the von Wright-Geach definition of entailment is what gives the latter its plausibility. Yet whether our "definition" really provides a helpful or adequate analysis of circularity of demonstration depends ultimately on what sort of account we can give of the three undefined terms that occur in it: "demonstration", "it is possible to come to know the truth of φ", and "without", von Wright has some interesting suggestions to make in this regard, and we will comment on these briefly.
According to von Wright, the following two equivalences are true: 1. p is demonstrable (provable) if, and only if, it is possible to come to know the truth of p by means of logic, and 2. p is demonstrated if, and only if, it is possible to demonstrate p. Thus he thinks it important to distinguish between a proposition's being demonstrable and its being demonstrated. The latter entails the former, but the converse does not obtain.
The term "possible" in the second equivalence is meant by von Wright in the rather unusual way that if it is possible to come to know that p is true, then p is true. In a perhaps more usual sense of "possibility", if p is false we would say that it is possible that it might have become known to be true simply because (if it is a contingent proposition) it is possible that it might have been true. But in von Wright's (unusual) sense of "possible", if p is false it is impossible that it should become known to be true. This new sense of "possible" is the key to the analysis we propose of a non-circular demonstration. We would conjecture, although we are not yet very confident about it, that "possible" here is not used in the usual sense 8 (demonstrated 3 demonstrably demonstrable).
Finally, concerning "without", the third undefined term, von Wright proposes the following equivalence: 0 is demonstrable independently of ψ if, and only if, it is possible that 0 is demonstrated and ψ is undemonstrated. Thus given D and M (for possibility) understood after the fashion of von Wright, we can express our definition of *0, r 0 ^ ψ Ί is a non-circular demonstration forψ 9 (i.e., 0, 0 ^ ψ-θjψ) as follows:
No essentially epistemic concept is purely alethic (i.e., truth-theoretic or proof-theoretic); therefore an epistemic analysis of entailment is misdirected. We think that entailment is, so to speak, a "purely formal" matter. But we do not think that the notion of a non-circular demonstration is a purely formal matter, 9 but rather better viewed epistemically or information-theoretically.
However, we do not wish to become enmeshed in fruitless debate over what is or is not "purely formal". What we hope to have shown is that non-circular demonstration is at least not a purely subjective matter, and is indeed open to analysis. NOTES 1. In Geach [2] , p. 165, the phrase "by means of logic" is changed to "by a priori methods".
2. Intuitionists may be the exception. Kripke's semantics for intuitionistic logic [5] may fairly admit of the adjective 'epistemic'. Whether Kripke might identify entailment with the intuitionistic calculus is of course another matter, but the point is that some intuitionists may be ready to make this identification.
3. For more on this, see also Hamblin [3] .
